This study aimed to evaluate the effects of a supplement that contains resveratrol and hyaluronic acid (RH supplement) 
In Nigeria, horses are kept for the purpose of traditional and religious festivals such as Durbar festival [28] . They are also used to pull agricultural implements on farms and for recreational purposes like polo and racing [35] . Studies have suggested that older horses from 15 to 20 years of age now comprise a much larger proportion of the overall horse population [18] . They are generally calmer than younger horses due to their experiences, which make them ideal teachers and wonderful companions [20] . Therefore it has become increasingly essential to preserve their good health and to extend their life spans. Serum biochemical assessments in horses are used as an aid to clinical diagnosis of a variety of diseases, in monitoring recovery during treatment, and to assess the health status of horses [19, 27] . They are also important in assessing the pathological changes of vital internal organs of the body such as the liver, kidney, pancreas, heart, and muscles [3, 31, 33] . Gurgoze and Icen [8] observed age-related alterations for most of the biochemical parameters. Previous studies have demonstrated that the phosphorus and calcium concentrations in serum decreased significantly with age in Chios sheep [29] . These studies suggested that age-related decrease probably reflects decreased bone metabolism as animals grow older. Studies indicate that blood glucose, cholesterol, creatine kinase (CK), and urea increase with age [15, 21] . Elevated blood glucose may indicate diabetes, stress, or Cushing's disease [8] . Changes in AST, CK and cholesterol may indicate increased enzymatic activity in horses with acute laminitis [26] , and they may also suggest muscular and hepatic disorders that may occur in response to the endotoxemia [24] . Reactive oxygen species (ROS) are also implicated in skeletal muscle damage [16] . Resveratrol supplementation has been shown to attenuate many age-related diseases such as cardiovascular disease, various types of cancers, neurodegeneration, and type II diabetes [4] . This biological activity is carried out by a wide variety of mechanisms, one of the most important of which is antioxidant activity due to free-radical scavenging [34] . Resveratrol is a polyphenol found naturally in a variety of sources, including grapes, Japanese knotweed, berries, peanuts, dark chocolate, and tea [30] . Resveratrol has antihyperglycemic effects by enhancing glucose transport in skeletal muscle and also has anti-catabolic effects in skeletal muscle via the inhibition of protein degradation [6] . Equithrive Joint (Biological Prospects) is a resveratrol supplement [11] for horses that contains sodium hyaluronic acid, which helps to relieve inflammation of the joint [14] . The aim of the study was to determine the effects of Equithrive Joint on some biochemical parameters in aged lame horse.
The experiment was carried out on a polo farm in Kaduna (10° 29⁄ N, 07° 28⁄ E), located in the Northern Guinea Savannah zone of Nigeria. The horses used for the study were 16 in number, of both sexes, of different breeds (Argentina polo ponies, Sudanese, Arewa, and South African), aged between 15 and 22 years, and between 350 and 450 kg in weight. They showed lameness due to arthritis of the knee, hock, stifle, and fetlock joints and stiffness owing to ageing. They were randomly assigned to experimental and control groups of eight animals each. The horses were housed in standard horse stables that were 10 × 12 m in size, comprised of a concrete floor, cement block wall, and asbestos roof and well ventilated. They were fed wheat bran, sorghum, hay, and fresh pasture. The horses were preconditioned for 2 weeks before the commencement of supplementation, and during this period, they were screened and treated for endoparasites and hemoparasites.
Equithrive Joint (Biological Prospects, Nicholasville, KY, U.S.A.) contains resveratrol (66.7 mg/g) and hyaluronic acid (6.7 mg/g). Experimental horses were fed 30 g of the supplement as loading dose for the first ten days of the experiment. Thereafter, the horses were administered 15 g of the supplement as a maintenance dose for the remaining 11 days of the study. The control group was given 30 g of Saccharomyces cerevisiae for the first ten days of the experiment and 15 g of Saccharomyces cerevisiae for the remaining 11 days of the study. Horses were fed individually with the supplement mixed in 1 kg of feed (wheat bran and sorghum). They were fed twice daily and monitored during feed consumption to ensure that they consumed the entire supplement. The horses received an equal amount of their normal feed each day and were maintained on the same pasture and given access to water ad libitum. Blood sampling was carried out during the two-week preconditioning period to obtain baseline data and then at weekly intervals for 3 weeks of supplementation. A blood sample (5 ml) was collected from each animal in the morning before feeding by jugular venipuncture using disposable syringes and 18 gauge × 1.5 inch sterile needles. All 5 ml of the collected blood was dispensed into a sterile bottle without an anticoagulant, placed in ice, allowed to clot for 30 min, and then centrifuged for 15 min at approximately 1,000 g. The resultant serum was removed immediately, placed in plain tubes, and stored at −20°C for serum chemistry. Biochemical parameters, including creatine kinase, aspartate aminotransferase, urea nitrogen, glucose, total cholesterol, sodium, potassium, chloride, and calcium, were measured using a Hitachi 7700 Auto Analyzer (Hitachi High-Technologies Corp., Tokyo, Japan). GraphPad prism version 4.0 for windows (GraphPad Software, San Diego, CA, U.S.A.) was used for data analysis. Data obtained were expressed as the mean ± standard error of mean (mean ± SEM) and were subjected to Student's t-test to determine the difference between experimental and control horses at each period of sampling. Values of P<0.05 were considered significant.
The mean values of CK did not differ between the experimental and control horses in the first and second weeks of the experiment, but the value was lower (P˂0.05) in the experimental horses compared with the control horses in the third week of the experiment ( Table 1 ). The mean value for CK in the experimental horses also reduced (P˂0.05) from the pre-administration value of 135.9 ± 3.06 to 116 ± 1.2 µ/l in the third week of treatment ( Table 1 ). The value for glucose reduced (P˂0.05) in the second and third weeks in the experimental horses compared with the controls. The values in the horses that received resveratrol and hyaluronic acid (RH supplement) in these periods were 4.55 ± 0.13 mmol/l and 4.29 ± 0.14 mmol/l. They were lower than the corresponding values of 5.05 ± 0.18 mmol/l and 5.03 ± 0.16 mmol/l observed in the control horses during these periods. Other biochemical parameters evaluated, including AST, cholesterol, urea, potassium, sodium, calcium, and chloride, did not differ between the experimental and control horses ( Table 1) .
The values for the biochemical parameters obtained during supplementation fell within the normal ranges observed by other researchers [7, 12, 13] . The significant reduction in values for CK in the treated horses showed that the RH supplement was able to reduce the activity of CK, which increases due to ageing. The supplement may also be used in cases of horses with polysaccharide storage myopathy (PSSM); serum CK is often abnormally high in horses with this condition [10] . The decrease in CK in the treated horses suggests that Equithrive Joint, acting as an antioxidant, may improve muscle leakage caused by oxidative stress [9] . In normal muscle function, CK is an enzyme involved in creating a high-energy molecule that is burned as a rapid energy source for muscle tissues, and elevated CK in the blood stream is an indication that muscle damage has occurred [23] . Lameness is also a possible predisposing cause of increase in CK [17] , and the reduction in activity of CK caused by this supplement shows that it could be beneficial in reducing lameness in aged horses. Despite the fact that the glucose values in the experimental and control horses fell within the normal range (4.16-6.38 mmol/l) recorded by other researchers [13] , a reduction in glucose concentration in the second and third weeks of supplementation with the RH supplement shows that the supplement may reduce hyperglycemia due to the ageing process [1] . Insulin sensitivity has been reported to decrease with age [32] . This is associated with age-related decline in the serum dehydroepiandrosterone sulfate (DHEA) level [22] , which is a hormone that can reduce visceral fat accumulation and improve insulin resistance. Sustained high levels of sugars in the blood ultimately cause proteins to stick together, thereby damaging the function of the proteins [25] . This leads to cross-linking of proteins called advanced glycation end products (AGEs). If the collagen in connective tissues becomes cross-linked as a result of AGEs, arthritis could occur [5] . Furthermore, glycation (sugar damaged proteins) accelerates the formation of damaging free radical molecules, which can accelerate ageing and increase risk of disease [2] . The values of other biochemical parameters evaluated, which were slightly lower in the experimental horses, indicated that the supplement may ameliorate their harmful effects during the ageing process. Further work needs to be done to prove whether these effects are durable and if higher doses and longer periods of treatment will produce greater effects. 
